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AMENDMENTS TO THE CLAIMS 



1. (Currently Amended) A programmable logic device 
comprising: 

programmable input/output circuitry; 

programmable core logic coupled to the programmable 
input/output circuitry; 

a multi-gigabit transceiver coupled to the 
programmable core logic; 

a first pair of clock pads; mt€t 

a dedicated routing structure directly connecting the 
first pair of clock pads and the multi-gigabit 
transceiver— j_and 

a down-level shifter connected to the dedicated 
routing structure. 

2. (Original) The programmable logic device of Claim 1, 
wherein the dedicated routing structure comprises: 

a differential buffer coupled to the first pair of 
clock pads; and 

a first clock trace providing a direct connection 
between the differential buffer and the multi-gigabit 
transceiver. 

3. (Original) The programmable logic device of Claim 1, 
further comprising: 

a second pair of clock pads; and 
a second dedicated routing structure directly 
connecting the second pair of clock pads and the multi- 
gigabit transceiver. 

4. (Original) The programmable logic device of Claim 3, 
wherein the second dedicated routing structure comprises: 

a second differential buffer coupled to the second 
pair of clock pads; and 
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a second clock trace providing a direct connection 
between the second differential buffer and the multi- 
gigabit transceiver. 

5. (Original) The programmable logic device of Claim 4, 
further comprising a first multiplexer coupled to the first and 
second clock traces, the first multiplexer being configured to 
selectively route a clock signal on either the first or second 
clock trace in response to a select signal. 

6. (Original) The programmable logic device of Claim 5, 
further comprising a programmable connection between the 
programmable core logic and the first multiplexer, wherein the 
programmable core logic provides the select signal to the first 
multiplexer. 

7. (Original) The programmable logic device of Claim 5, 
wherein the first multiplexer comprises: 

a first transmission gate configured to be enabled in 
response to the select signal; 

a second transmission gate configured to be enabled in 
response to the inverse of the select signal; 

a first logic gate having input terminals coupled to 
receive a clock signal on the dedicated routing structure 
and the select signal, and an output terminal coupled to 
the first transmission gate; and 

a second logic gate having input terminals coupled to 
receive a clock signal on the second clock trace and the 
inverse of the select signal, and an output terminal 
coupled to the second transmission gate. 

8. (Original) The programmable logic device of Claim 5, 
wherein the multi-gigabit transceiver comprises a phase locked 
loop configured to receive the clock signal selected by the 
first multiplexer. 
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9. (Original) The programmable logic device of Claim 8, 
wherein the multi-gigabit transceiver further comprises a 
serializer configured to operate in response to a serializing 
clock signal generated by the phase locked loop in response to 
the clock signal selected by the first multiplexer. 

10. (Original) The programmable logic device of Claim 1, 
further comprising: 

a first general -purpose clock pad; 

a first down-level shifter coupled to the first 
general -purpose clock pad; and 

a general -purpose clock routing path coupling the 
down-level shifter to the multi-gigabit transceiver. 

11. (Original) The programmable logic device of Claim 10, 
further comprising a multiplexer coupled to the dedicated 
routing structure and the general -purpose clock routing path, 
the multiplexer being configured to selectively route a clock 
signal on either the dedicated routing structure or the general- 
purpose clock routing path in response to a select signal. 

12. (Original) The programmable logic device of Claim 11, 
further comprising a first configuration memory cell that is 
programmable to store and provide the select signal. 

13. (Original) The programmable logic device of Claim 11, 
wherein the multiplexer comprises: 

a first transmission gate configured to be enabled in 
response to the select signal; 

a second transmission gate configured to be enabled in 
response to the inverse of the select signal; 

a first logic gate having input terminals coupled to 
receive a clock signal on the dedicated routing structure 
and the select signal, and an output terminal coupled to 
the first transmission gate; and 



a second logic gate having input terminals coupled to 



4 





' X-1061 
10/090,239 



PATENT 
Conf. No. 6539 



receive a clock signal on the general -purpose clock routing 
path and the inverse of the select signal, and an output 
terminal coupled to the second transmission gate. 

14. (Original) The programmable logic device of Claim 11, 
wherein the multi-gigabit transceiver comprises a phase locked 
loop configured to receive the clock signal selected by the 
multiplexer . 

15. (Original) The programmable logic device of Claim 14, 
wherein the multi-gigabit transceiver further comprises a 
serializer configured to operate in response to a serializing 
clock signal generated by the phase locked loop in response to 
the clock signal selected by the multiplexer. 

16. (Original) The programmable logic device of Claim 1, 
wherein the multi-gigabit transceiver comprises a physical media 
access (PMA) sublayer and a physical coding sublayer (PCS) . 

17. (Original) The programmable logic device of Claim 16, 
further comprising means for routing a clock signal on the 
dedicated routing structure to a phase locked loop in the PMA as 
a PMA reference clock signal. 

18. (Original) The programmable logic device of Claim 17, 
further comprising a down-level shifter configured to receive 
the PMA reference clock signal, and in response, provide a PCS 
reference clock signal to the PCS. 

19. (Original) The programmable logic device of Claim 1, 
wherein the first pair of clock pads is located near the center 
of an edge of the programmable logic device. 

20. (Currently Amended) A method of operating a 
programmable logic device, the method comprising: 

applying a first clock signal to a first pair of clock 
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pads of the programmable logic device; 

routing the first clock signal on dedicated routing 
resources from the first pair of clock pads to a multi- 
gigabit transceiver located on the programmable logic 
device; and 

using the first clock signal to control the multi- 
gigabit transceiver^. 

applying a second clock signal to a general -purpose 
clock pad of the programmable logic device: 

routing the second clock signal from the general- 
purpose clock pad through clock routing resources of the 
programmable logic device to the multi-gigabit transceiver;. 
and 

selecting either the first clock signal or the second 
clock signal to control the multi-gigabit transceiver . 

21. (Original) The method of Claim 20, wherein the first 
clock signal is a differential clock signal at the first pair of 
clock pads . 

22. (Original) The method of Claim 21, wherein the first 
clock signal exhibits jitter of less than 40 picoseconds peak- 
to-peak. 

23. (Original) The method of Claim 20, further 
comprising: 

operating core logic of the programmable logic device : 
in response to a core voltage supply; 

operating an I/O region of the programmable logic 
device in response to an I/O voltage supply, wherein the 
I/O voltage supply is greater than the core voltage supply; 
and 

routing the first clock signal at a signaling level 
corresponding with the I/O voltage supply. 

Claims 24-26 Cancelled. 
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pff . (Currently Amended) The method of Claim -2-6-20 , further 
comprising: 

programming a configuration memory cell of the 
programmable logic device to store a select value; and 

selecting either the first clock signal or the second 
clock signal in response to the select value. 



the second clock signal is a single-ended clock signal. 



(Original) The method of Claim 20, further comprising 



routing the first clock signal to a phase locked loop in a 
physical media access (PMA) sublayer of the multi-gigabit 
transceiver as a PMA reference clock signal. 



converting the PMA reference clock signal to a lower voltage 
signal for use in a physical coding sublayer (PCS) of the multi- 
gigabit transceiver. 



means for applying a first clock signal to a first 
pair of clock pads of the programmable logic device; 

dedicated means for routing the first clock signal 
from the first clock pad to a multi-gigabit transceiver 
located on the programmable logic device; and 

means for using the first clock signal to control the 
multi-gigabit transceiver^. 

means for app lying a second clock signal to a general - 
purpose clock pad of the programmable logic device; 

means for rou ting the second clock signal from the 
general -purpose clock pad through clock routing resources 
of the programmable logic device to the multi-gigabit 
transceiver: and 






(Currently Amended) A programmable logic device 



comprising: 
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means for selecting either the first clock signal or 
the second clock signal to control the multi-aiaabit 
transceiver . 

• & 

(Original) The programmable logic device of Claim i<L, 
wherein the first clock signal is a differential clock signal at 
the first clock pad. 

(Original) The programmable logic device of Claim 3*2, 
wherein the first clock signal exhibits jitter of less than 40 
picoseconds peak-to-peak. * 

v v 

3/. (Original) The programmable logic device of Claim yi, 
further comprising: 

means for operating core logic of the programmable 
logic device in response to a core voltage supply; 

means for operating an I/O region of the programmable 
logic device in response to an I/O voltage supply, wherein 
the I/O voltage supply is greater than the core voltage 
supply; and 

means for routing the first clock signal at a 
signaling level corresponding with the I/O voltage supply. j 

Claims 35-37 Cancelled. 

4^. ^ (Currently Amended) The programmable logic device of 
Claim further comprising: 

means for programming a configuration memory cell of 
the programmable logic device to store a select value; and 

means for selecting either the first clock signal or 
the second clock signal in response to the select value. 



. ^(Currently Amended) The programmable logic device of 
Claim wherein the second clock signal is a single-ended 

clock signal. 
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(Original) The programmable logic device of Claim 
further comprising means for routing the first clock signal to a 
phase locked loop in a physical media access (PMA) sublayer of 
the multi-gigabit transceiver as a PMA reference clock signal. 

yrL+jj (Previously Amended) The programmable logic device of 
Claim further comprising means for converting the PMA 

reference clock signal to a lower voltage signal for use in a 
physical coding sublayer of the multi-gigabit transceiver. 



(Currently Amended) A system, comprising: 
a programmable logic device including: 

programmable input/output circuitry, 
programmable core logic coupled to the 
programmable input /output circuitry, 

a multi-gigabit transceiver coupled to the 
programmable core logic, 

a first pair of clock pads, and 

a dedicated routing structure dir e clty connecting 
the first pair of clock pads and the multi-gigabit 
transceiver via a first multiplexer, wherein the first 
multiplexer comprises: 

a first transmission gate configured to be enabled in 
response to a selec t signal; 

a second transmission gate configured to be enabled in 
response to the inverse of the select signal; 

a first logic ga te having input terminals coupled to 
receive a clock signal on the dedicated routiner struc ture 
and the select signal, and an output terminal coupled to 
the first transmiss ion gate; and 

a second logic gate having input ter minals coupled to 1 
receive a clock signal on the seco nd clock trace and the 
inverse of the select signal , and an output terminal 
coupled to the second transmission gate. -r— and 
a clock generation circuit coupled to the first pair of 
clock pads . 
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#3. (Currently Amended) The system of Claim fyZ, wherein 
the dedicated routing structure comprises: 

a differential buffer coupled to the first pair of 
clock pads; and 

a first clock trace providing a dir e ct connection 
between the differential buffer and the multi-gigabit 
transceiver. 

$4. (Currently Amended) The system of Claim wherein 
the programmable logic device further comprises: 
a second pair of clock pads; and 
a second dedicated routing structure dir e ctly 
connecting the second pair of clock pads and the multi- 
gigabit transceiver. / 

. (Currently Amended) The system of Claim Jf4, wherein 
the second dedicated routing structure comprises: 

a second differential buffer coupled to the second 
pair of clock pads; and 

a second clock trace providing a direct connection 
between the second differential buffer and the multi- 
gigabit transceiver . 

46. (Currently Amended) The system of Claim £6, wherein 
the programmable logic d e vic e further compris e s a first 
multiplexer is coupled to the first and second clock traces, the 
first multiplexer being configured to selectively route a clock 
signal on either the first or second clock trace in response to 
a select signal. 

S 

(Previously Added) The system of Claim y>, wherein 
the programmable logic device further comprises a programmable 
connection between the programmable core logic and the first 
multiplexer, wherein the programmable core logic provides the 
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select signal to the first multiplexer. 



Claim 48 Cancelled. 

i° 

tyQ . (Previously Added) The system of Claim £0, wherein 
the multi-gigabit transceiver comprises a phase locked loop 
configured to receive the clock signal selected by the first 
multiplexer. 

^0. (Previously Added) The system of Claim , wherein 
the multi-gigabit transceiver further comprises a serializer 
configured to operate in response to a serializing clock signal 
generated by the phase locked loop in response to the clock 
signal selected by the first multiplexer. 

5^f. (Previously Added) The system of Claim ^2, wherein 
the programmable logic device further comprises: 

a first general -purpose clock pad; 

a first down-level shifter coupled to the first 
general -purpose clock pad; and 

a general -purpose clock routing path coupling the 
down-level shifter to the multi-gigabit transceiver. 

5%. (Previously Added) The system of Claim yL, wherein 
the programmable logic device further comprises a multiplexer 
coupled to the dedicated routing structure and the general- 
purpose clock routing path, the multiplexer being configured to 
selectively route a clock signal on either the dedicated routing 
structure or the general -purpose clock routing path in response 
to a select signal. / 

y3 . (Previously Added) The system of Claim ^6, wherein 
the programmable logic device further comprises a first 
configuration memory cell that is programmable to store and 
provide the select signal. 
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54. (Previously Added) The system of Claim §^f, wherein 
the multiplexer comprises: 

a first transmission gate configured to be enabled in 
response to the select signal; 

a second transmission gate configured to be enabled in 
response to the inverse of the select signal; 

a first logic gate having input terminals coupled to 
receive a clock signal on the dedicated routing structure 
and the select signal, and an output terminal coupled to 
the first transmission gate; and 

a second logic gate having input terminals coupled to 
receive a clock signal on the general -purpose clock routing 
path and the inverse of the select signal, and an output 
terminal coupled to the second transmission gate. 

56. (Previously Added) The system of Claim 5%, wherein 
the multi-gigabit transceiver comprises a phase locked loop 
configured to receive the clock signal selected by the 
multiplexer. 

8*0. (Previously Added) The system of Claim 5p, wherein 
the multi-gigabit transceiver further comprises a serializer 
configured to operate in response to a serializing clock signal 
generated by the phase locked loop in response to the clock 
signal selected by the multiplexer. 



s. 



(Previously Added) The system of Claim wherein 
the multi-gigabit transceiver comprises a physical media access 
(PMA) sublayer and a physical coding sublayer (PCS) . 

5fi. (Previously Added) The system of Claim yi , wherein 
the programmable logic device further comprises means for 
routing a clock signal on the dedicated routing structure to a 
phase locked loop in the PMA as a PMA reference clock signal. 

#5. (Previously Added) The system of Claim /8, wherein 
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the programmable logic device further comprises a down-level 
shifter configured to receive the PMA reference clock signal, 
and in response, provide a PCS reference clock signal to the 
PCS. 

&6- (Previously Added) The system of Claim y£ , wherein 
the first pair of clock pads is located near the center of an 
edge of the programmable logic device. 

§<f . (New) A method of operating a programmable logic 
device, the method comprising: 

applying a first clock signal to a first pair of clock 
pads of the programmable logic device; 

applying a second clock signal to a second pair of 
clock pads of the programmable logic device; and 

selectively routing on dedicated routing resources 
either the first clock signal from the first pair of clock 
pads or the second clock signal from the second pair of 
clock pads to a phase locked loop of a multi-gigabit 
transceiver located on the programmable logic device. 

02. (New) The method of Claim yL, further comprising: 

providing a select value from programmable core logic 

of the programmable logic device; and 

selecting the first clock signal or the second clock 

signal in response to the select value. 

* is 

6jf. (New) The method of Claim STL, wherein the second pair 
of clock pads comprises general -purpose clock pads of the 
programmable logic device. 

(,1 4 

(New) The method of Claim further comprising: 

programming a configuration memory cell of the 

programmable logic device to store a select value; and 

selecting either the first clock signal or the second 

clock signal in response to the select value. 
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56. (New) The method of Claim yk, v 



60. (New) The method of Claim fa, wherein the second 
clock signal is a single-ended clock signal. 
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